of syphilis infection was found in 6.0% of respondents, while prevalence rates of gonorrhea were 1.7% (Sabin et al. 2003) . Though statistics are not available for STDs in the rural areas of Bangladesh and among ethnic or tribal minority groups of the country, the prevalence of traditional medicinal practitioners dispensing medications for such diseases suggests that many in the rural population are also infected by STDs.
Introduction
Urinary tract infections and sexually transmitted diseases (STDs) like syphilis and gonorrhea are prevalent throughout the world. In a study conducted with truck stand workers in Dhaka, Bangladesh the prevalence rates of syphilis and gonorrhea among men was observed to be 4.1 and 7.7%, respectively (Alam et al. 2007 ). Among hotelbased sex workers, a total of 8.5% had syphilis and 86.8% proved positive for at least one reproductive tract infection (RTI) or sexually transmitted infection (STI) (Nessa et al. 2004) . In slum communities of Dhaka, serologic evidence Published: April 06, 2010
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www.ethnobotanyjournal.org/vol8/i1547-3465-08-061.pdf UTIs and STDs because of the social stigma associated with them. People, particularly women, either do not discuss their ailments or only discuss them preferentially with traditional healers, who are common in every village and city. Since these healers most often belong to their own community, people seek their treatment instead of visiting modern allopathic doctors. Two other causes of seeking out traditional healers are age-old customs and the cost MYANMAR of modern medicines. Moreover, the rural people of Bangladesh lack access to modern medicinal facilities. The traditional healers use medicinal plants for treatment and are considered experts in their knowledge of plants and their preparation in disease-treating formulations. This knowledge is on the verge of disappearing because of loss of forest regions and consequent endangerment of medicinal plants. The practice of traditional healers keeping their knowledge confined to their immediate family may also contribute to this disappearance. Recent years have witnessed a gradual migration of traditional medicinal healers to other jobs, which has been more pronounced in their sons and daughters, who after receiving formal education are more inclined to give up traditional medicinal practices and migrate to jobs in the bigger cities. As a consequence, the age-old medicinal knowledge is fast disappearing. This is unfortunate because the medicinal plants utilized by the healers are under-studied and can be a potential source of new and effective drugs. 
Mode of information collection
Information was learned from healers using semi-structured interviews with a questionnaire. The basic method followed was a guided field interview (Martin 1995 , Maundu 1995 . Traditional healers were taken during daytime on field trips to areas where they usually collected plants, while at the same time survey interview questions were asked and information noted. The information collected included formulations, ailments for which the formulations were used, and dosages dispensed. Information was also collected about any particular season for collecting plants, plant parts used and whether combination of plants were used to treat any particular ailment or if any single plant was used to treat multiple ailments. For the latter, additional questions were asked about if any specific plant part(s) are used for the ailment(s) concerned. The information was noted while in the field and later cross-checked with the healers in evening or night-time meetings. Evening or night-time meetings were usually conducted as group interviews in the presence of the healer, tribal or village elders and any other interested local persons (usually 10-15 people altogether). Informed consent was obtained from every healer prior to the interview. For the tribal healers, interviews were conducted with the help of an interpreter. In the cases of village healers, interviews were conducted in Bangla language, which is spoken throughout Bangladesh (apart from the tribes). Plant specimens were photographed and voucher samples collected, pressed and dried in the field. Local names of the plants were obtained from the informant and double-checked with randomly selected other members of the community (on average three persons). Plant specimens were identified and then deposited at the Bangladesh National Herbarium, Dhaka (DACB).
Location and selection of Kavirajes or Vaidyas
Information was collected from either tribal or village kavirajes. As a result of lack of modern medicinal facilities (clinics, hospitals), kavirajes form the primary health care providers to tribal or village populations of Bangladesh. As such, they are the important sources of ethnomedicinal knowledge. Ethnomedicinal information was collected from the Chak, Chakma, Garo, Marma, Murong, Rakhain, Tonchonga and Tripura tribes. The locations of the various tribes are shown in Figure 1 . Apart from the tribes, ethnomedicinal information was also obtained from kavirajes of villages in Bogra, Jessore, and Pabna districts. The names of the villages are given in Table 1 and the sites shown in Figure 1 .
Bangladesh is a small country with 86,000 villages. It is believed that a typical village population consists of approximately 1600 persons. In general every village has 2-3 traditional medicinal practitioners, i.e., one kaviraj per 500-800 persons. However, our survey indicated that there is one kaviraj per approximately 200-300 persons 
Results

Plants and their distribution into families
A total of 31 plants in 19 families were reported by the traditional healers of various districts and tribes of Bangladesh as used in remedies for UTIs (Table 1) . UTIs remedies included leucorrhea, frequent or infrequent urination, cloudy urination and burning sensations during urination. Fabaceae was the largest family with six species. A total of 10 plants in 8 families were reported by traditional healers as used in remedies for STDs like syphilis and gonorrhea (Table 3) . The Garo tribe and the adjacent local non-tribal people of Madhupur, Tangail district formed the major population using a variety of plants against gonorrhea suggesting that the disease is quite prevalent among them. Two species each of Amaranthaceae and Malvaceae were used to treat gonorrhea, while four other species used to treat gonorrhea were each from different families. The two plants used as a remedy for syphilis came from the Moraceae and Plumbaginaceae families.
Plant parts used and ailments
Altogether 48 traditional healers reported use of whole plant or plant parts to treat UTIs. The most common ailment treated was leucorrhea.
The most frequently reported part used was roots. Roots were used by 29 traditional healers followed by 13 healers, who used leaves of plants. In a few cases, more than one plant part was used. For instance, both leaves and flowers of Spilanthes acmella (L.) Murray were used to treat leucorrhea. The leaves and roots of Ageratum conyzoides L., Clitoria ternatea L. and Dehaasia kurzii King ex Hook. f. were used together respectively, to treat cloudy urination in women, leucorrhea, and burning sensations in urinary tract. The leaves and fruits of Emblica officinalis Gaertn. were used to treat leucorrhea, whereas juice from the whole plant as well as roots and fruits of Caesalpinia nuga (L.) Aiton were used as remedy for burning sensations in the urinary tract. Occasionally, various parts of the same plant were used to treat UTIs. For instance, while the Marma tribe used the leaves and flowers of Urena lobata L. as remedy for urinary tract disorders, the Murong tribe used the roots, barks and flowers of the same plant to treat urinary problems and decreased urination. The Chakma tribe used the leaves of the same plant to treat pus in the urine, burning sensations during urination, lower abdominal pain (a frequent occurrence during UTIs), and other urinary tract infections. The leaves and stems of Abroma augusta L.f. were used by the traditional healers of Bogra district, but the bark of roots were used by the traditional healers of Jessore district. Nymphaea nouchali Burm.f. var. mutandaensis Verdc. proved to be an exception to this; the roots of this plant were used by traditional healers of the Tripura, Marma and Murong tribes to treat UTIs.
For treatment of STDs, leaves formed the major part used followed by roots. In three instances (Centella asiatica (L.) Urban, Scoparia dulcis L., and Sida rhombifolia L.), the whole plant was used to treat venereal diseases. The whole plant of each of these three was used specifically to treat gonorrhea.
Discussion
In an ethnobotanical study conducted among the Andean people of Canta, Lima, Peru, De-la-Cruz et al. (2007) observed that out of 31 families of plants used by traditional healers, Asteraceae provided the largest number of Gonorrhea Fullbari village, Bogra district medicinal species. This was the second largest family in our study. In another survey conducted around 'Dheeraa' town, Arsi Zone, Ethiopia, it was observed that the Fabaceae family had the highest number of species being used (Wondimu et al. 2007) . In our study, we also observed that the Fabaceae family provided the highest number of species, suggesting that it is an important family for UTIs and STDs as well as medicinal plants in general.
Comparison of traditions within Bangladesh
There are many different ways to compare traditions within a region. One way is to compare the uses of cultural groups (tribes) based upon their ancestoral (liguistic) and geographical histories. The tribal groups examined in this study speak Indo-European (Chakma and Tonchonga) and Sino-Tibetan (Chak, Marma, Murong, Rakhain, and Tripura) languages (Lewis 2009 It is hypothesized that a common ancestry plus the fact of living in the same or nearby regions with greater interactions between the tribes has led to this similarity in choice of medicinal plants to treat similar ailments. In support of this hypothesis, it is also to be noted that with the exception of one single plant (Achyranthes aspera L. var. nigro-olivacea Suess.), which is utilized by kavirajes of the Chak tribe as well as by the kavirajes of Jessore district (which is far removed from the tribal abodes of Chittagong and adjoining areas, see Figure 1 ), there is no other instance observed in the present survey of the same plant being used to treat UTIs by tribal and non-tribal kavirajes. With the exception of Abroma augusta L.f., the kavirajes of non-tribal areas like Bogra and Jessore districts also differ in their choice of medicinal plants to treat UTIs. It is possible that the selection of medicinal plants used to treat UTIs by tribal as well as non-tribal kavirajes depends on plant availability. Our survey regarding UTIs was conducted among the tribal kavirajes living in Chittagong area and non-tribal kavirajes of Bogra and Jessore districts (Chittagong, Bogra and Jessore are quite distant from one another). The vegetation and medicinal plant availability is also quite different in these three different areas.
Comparison with global medicinal traditions
Since both UTIs and STDs are common throughout the world, it was of interest to survey the scientific literature for validation of the uses reported by the informants in this research. It is hypothesized that plants possessing antimicrobial activity or diuretic effects may act towards direct remediation of ailments or relieving the diseased person of any secondary effects. For example, the diuretic effects of Hygrophila spinosa T. Anders. (Kumari & Iyer 1967) likely actively contribute when the plant is used as a remedy for leucorrhea, where modern doctors also advocate drinking enough water to produce excessive urination. Diuretic activity has also been reported for whole plant of Eclipta alba (L.) Hassk. (Rangineni et al. 2007 ) and for the flowers of Spilanthes acmella (L.) Murray (Ratnasooriya et al. 2004) . It is interesting that these are precisely the parts used by the traditional healers as remedy for leucorrhea. Similarly, the roots of C. ternatea, used by local traditional healers for urinary tract infections reportedly demonstrated diuretic activity in dogs (Piala et al. 1962) . The stem bark of Holarrhena pubescens Buch.-Ham. Wall. ex G. Don (used to treat leucorrhea by the traditional healers) reportedly contains antibacterial steroid alkaloids (Chakraborty & Brantner 1999) . The antibacterial property of A. conyzoides, used by traditional healers as remedy for cloudy urination in women has also been reported (Durodola 1977) .
Emblica officinalis, used by traditional healers as a remedy for leucorrhea is used in Ladakh against kidney and urinary disorders (Ballabh et al. 2008) . The plant has also proven its efficacy in scientific studies against age-related renal dysfunction (Yokozawa et al. 2007 ). The plant reportedly also has antibacterial and antifungal properties (Ahmad et al. 1998 , Dutta et al. 1998 , Ghosh et al. 2008 . The roots of U. lobata used by traditional healers of the Murong tribe for urinary problems and the plant Hemidesmus indicus (L.) R.Br. ex Schult. has also been shown to have antibacterial activity (Aqil & Ahmad 2007 , Mazumder et al. 2001 .
A number of plants used by traditional healers of Bangladesh as remedy for STDs like syphilis and gonorrhea are used for similar purposes by traditional healers in various regions of the world (see Table 4 ). A decoction of the root of A. aspera var. nigro-olivacea is taken in Tanzania as remedy for venereal diseases. A decoction of roots of Amaranthus spinosus L. and whole plant of C. asiatica is used in the Philippines for treatment of gonorrhea. Centella asiatica is also used in South African folk medicine to treat gonorrhea. The roots of S. rhombifolia are used in the Ayurvedic treatment of India to treat gonorrhea, while the roots of Streblus asper Lour. are used in Indian traditional medicine to treat syphilis. A tincture of the root of Plumbago indica L. is also used to treat secondary syphilis in India. Indigenous tribes in Nicaragua use a hot water infusion of S. dulcis leaves as remedy for venereal diseases. The plant Grewia asiatica L. is also used in the Headache, alopecia (Panama), diarrhea, dysentery (Haiti), insomnia (Panama, Trinidad), antidote to poison (Venezuela), sedative (Guatemala, Java).
Moghania macrophylla (Willd.) Kuntze
Urinary tract problem, frequent urination, lack of or infrequent urination.
Other uses: Gastric problems.
Blindness, cholera, dysentery, fistula, small pox (India), analgesic (China), throat ache (Nepal).
Nymphaea nouchali
Burm.f. var. mutandaensis Verdc.
Urinary problem, burning sensations in urinary tract, leucorrhoea, urination difficulties in men. Other uses: Indigestion, heart diseases, anti-hemorrhagic, stomachache, heart disease, cancer.
Coughs, colds (South Africa), diabetes (India).
Oroxylum indicum (L.) Kurz
Leucorrhoea, urinary problems, presence of pus or semen in urine, burning sensations during urination.
Other uses: Tonsillitis, cholera, spleen enlargement, indigestion, snake bite, rheumatoid arthritis, edema, gynecological disorders, colic, jaundice.
Stomachache, swelling (Malaysia), anthrax, antiseptic, astringent, snake bite, cholera, dysentery, dyspepsia, dysuria, rheumatism, sore, tumor, urticaria (India), diuretic, tonsillitis (China), enterosis (Java), spleen enlargement (Sumatra).
Spilanthes acmella (L.) Murray
Leucorrhoea. Other uses: Toothache, anti-inflammatory, astringent, stop bleeding from gums, dysentery, antibacterial, anemia.
Panacea (Sumatra), stimulant, toothache (Sudan), stomatosis (Java), wound (India).
Stephania japonica (Thunb.) Miers Leucorrhoea, presence of semen in urine, burning sensations during urination. Other uses: Edema, headache, diabetes, magic power, infectious disorder, bone fracture, debility.
Cancer (Japan), itch (The Philippines).
Urena lobata L. Urinary tract disorders, urinary problems, less urination, presence of pus or semen in urine, burning sensations during urination, lower abdominal pain, lack of urination although feeling pressure of urination, urinary tract infections. Other uses: Skin diseases.
Stomachache, hangover (Trinidad), boil, gastritis, gingivitis (Haiti), burn (Tonga), fever (Sumatra, Guam), filariasis (Samoa), gonorrhea (Malaysia), wound (Sumatra).
Zizyphus oenoplia (L.) Mill.
Burning sensations in urinary tract, less urination, frequent urination.
Cuts and fresh wounds on the skin (Sri Lanka).
cuss these diseases with unknown doctors, they rely primarily on traditional healers and medicinal plants for treatment of such diseases. It is therefore important to collate information from all parts of the world regarding medicinal plants that are used as treatments for these ailments. A number of plants used in Bangladesh for treatment of STDs are in use in other regions of the world for similar purposes. Thus these plants have a basis to be investigated by modern scientific methods for possible discovery of novel antimicrobial or other compounds. A direct result of the present survey was that information on a number of plant species used to treat urinary tract infections and sexually transmitted diseases have been collected that can form the basis for further scientific studies. A comparison of the survey results with published scientific reports indicate that a number of the plants have validity in their uses in traditional medicine.
